Malignant plasma cells in multiple myeloma are predominantly confined to the medullary space of the skeletal system, therefore the disease course will be dominated by signs and symptoms related to bone marrow infiltration and destructive bone lesions with their consequences as well as abnormal protein production. Visceral extramedullary plasmacytoma involving the gastrointestinal system and particularly the duodenum is a rare manifestation of the disease. We report a case of duodenal extramedullary plasmacytoma presenting with gastric outlet obstruction and painless jaundice, in a patient treated for multiple myeloma. Diagnosis was first suggested on imaging, and proved by endoscopic biopsy. The duodenal mass resolved following chemotherapy.
CASE REPORT
A 66-year-old gentleman presented to the emergency department of our institution complaining of severe nausea and vomiting in the setting of a two-week history of worsening fatigue, pruritus, and jaundice. The patient was known to have a history of multiple myeloma (MM) and had had bone marrow transplants twice, six and three years prior to presentation. He had recent evidence of recurrent disease based on the results of a bone marrow biopsy, obtained three weeks prior to presentation, and was started on Bortezomib (Velcade®). Patient was also known to have a personal history of cholelithiasis, hepatic steatosis, diabetes mellitus type II, and a history of benign esophageal stricture successfully treated using endoscopic dilation. On physical examination the patient was afebrile, and his vital signs were within normal limits; he had prominent scleral icterus and had mild abdominal distention with significant tenderness to deep palpation, and a palpable liver edge. Laboratory testing revealed abnormal liver function tests, with elevated total bilirubin of 12.7 mg/dl (Normal: 0.3-1.2 mg/dl), elevated alkaline phosphatase of 238 IU/L (Normal: 30-115 IU/L), elevated AST of 61 IU/L (Normal: 10-40 IU/L) and a normal ALT level, low calcium of 7.6 mg/dl (Normal: 8.7-10.7 mg/dl), and a low sodium of 126 mg/dl (Normal: 136-145 mg/dl). Results of routine hematologic tests were remarkable for hemoglobin of 7.4 g/dl (Normal: 14-18 g/dl) and hematocrit of 20.4 % (Normal: 42-52 %). Renal function tests were normal.
Given the patient's history, physical examination, and laboratory findings a CT scan of the abdomen and pelvis with intravenous and oral contrast was ordered for evaluation of possible biliary obstruction, hepatic pathology, and to rule out other gastrointestinal diseases and particularly bowel obstruction. CT scan demonstrated the presence of a 4.4cm x 6.0cm x 5.8cm irregular, soft tissue mass involving the second portion of the duodenum which was significantly narrowed, in close contact with the pancreatic head, with significant intrahepatic and extrahepatic biliary ductal dilation along with pancreatic ductal dilation; in addition there was associated mesenteric lymphadenopathy (Fig. 1) .
A Magnetic Resonance Cholangiopancreatography (MRCP) was then performed to further characterize the tumor and its relationship to the biliary tree and pancreas; MRCP demonstrated a 7cm x 5.5cm x 3.5 cm soft tissue mass arising from the medial wall of the second portion of the duodenum, significantly narrowing its lumen (Fig. 2, 3 ). The medial aspect of the mass was involving the region of the ampulla of Vater and impinging on the head of the pancreas resulting in severe dilation of the pancreatic duct as well as dilation of the intrahepatic and extrahepatic biliary tree.
No focal liver or pancreatic lesions were visualized. The patient subsequently underwent Endoscopic Retrograde Cholangiopancreatography (ERCP) where areas of ulcerated duodenal mucosa and submucosal mass were biopsied (Fig. 4) and a biliary stent was placed (Fig. 5) . The pathologic specimens showed evidence of tumor cells with prominent nucleoli staining positive for CD138 and kappa immunostains leading to the final pathologic diagnosis of plasmacytoma.
Subsequently, the decision was made by the patient and his care team to continue treating his MM with a modified VTD-PACE regimen (bortezomib, thalidomide, dexamethasone and 4-days continuous infusions of cis-platin, doxorubicin, cyclophosphamide, etoposide). The patient had significant improvement following chemotherapy; a 1-month follow-up CT revealed significant decrease in the intrahepatic ductal dilation, near complete resolution of the duodenal mass close to the pancreatic head, and absence of lymphadenopathy (Fig. 5 ).
Six months later the patient was admitted to the hospital for an autologous stem cell transplant from an unrelated donor. The patient experienced Tacrolimus-induced encephalopathy fourteen days after the procedure and his course was further complicated by aspiration pneumonia. The patient passed away eight weeks following his third stem cell transplant.
B-cell lymphocytes, part of the immune system, derive from hematopoietic stem cells in the bone marrow. In response to foreign antigens, B-cells will mature and transform into plasma cells. The role of plasma cells is to produce millions of copies of the same antibody called immunoglobulin that recognize the antigens and mark them for destruction by complement activation and phagocytosis. When the transformation of a stem cell to a B-cell is altered, it results in an abnormal or malignant plasma cell called plasmablast, a developmentally early form of plasma cell. These cells can proliferate in the bone marrow to form MM or, extramedullary in the soft tissues, to form plasmacytoma. Plasmacytoma can be either primary without evidence of bone marrow involvement or may occur simultaneously with MM, representing extramedullary spread of the disease (Table. 1 ).
Primary extramedullary plasmacytoma is a rare form of the disease accounting for 20% of cases [1, 2] with 7% only manifesting in the gastrointestinal tract [3, 4] . Goldstein and Poker noted in a review of thirty six patients that the stomach was the most commonly involved gastrointestinal site followed by the jejunum, ileum, colon, rectum and finally rarely the duodenum [5] . Gastrointestinal plasmacytoma in the course of MM is extremely rare accounting for approximately 0.9% as Talamo et al. showed in a large retrospective study conducted on 2,584 recruited MM patients [6] . Duodenal involvement manifests usually as an obstructing mass or as upper gastrointestinal bleeding [7] [8] [9] [10] [11] . Our patient presented with gastric outlet obstruction secondary to a large duodenal mass significantly narrowing the duodenal lumen; he also had painless jaundice secondary to common bile duct obstruction by the tumor at the level of the ampulla of Vater. The imaging of duodenal MM is not reported in the literature since most of the published cases appeared in gastroenterology journals. The case we are presenting appeared as a large homogenous solid soft tissue mass arising from the duodenal wall, showing a CT density similar to liver, with homogeneous enhancement following intravenous contrast administration. On MRI, it appeared hyperintense on T2-weighted images and isointense on T1-weighted images compared to skeletal muscle, and demonstrated homogeneous enhancement on the equilibrium phase; the radiological diagnosis of duodenal plasmacytoma was suggested based on the patient's clinical history. The radiological differential diagnosis would obviously include more prevalent diseases such as duodenal adenocarcinoma and lymphoma (Table. 2). Endoscopically, it may appear as a discrete ulcer, an ulcerated mass, thickened mucosal folds, or polyp [13] . In our patient, due to its location along the medial wall of the duodenum, the endoscopic appearance of the tumor simulated a pancreatic head mass invading the duodenal wall. As the endoscopic appearance of duodenal plasmacytoma is non specific, resembling more common conditions such as duodenal adenocarcinoma or like in our case pancreatic head tumor, pathological and immunohistological diagnosis are crucial in making the final diagnosis.
The treatment of duodenal plasmacytoma, as a primary disease or as extramedullary spread, will be to first address the local complications caused by the mass itself such as relief of biliary obstruction or control of bleeding if significant, followed by surgical resection if necessary [8] . Reports on management of solitary plasmacytoma favor radiation therapy over chemotherapy; however in cases of extramedullary spread, as in our patient, high-dose chemotherapy followed by stem-cell transplantation is the standard treatment [8, 14] . Of note is that even with aggressive treatment, once there is gastrointestinal involvement the prognosis will be very poor [6] . It appears originating from the medial wall of the descending portion of the duodenum narrowing its lumen (asterisk), involving the medial aspect of the common bile duct and pancreatic head, resulting in significant dilatation of the intrahepatic (thin white arrows) and extrahepatic (thick white arrows) biliary tree; the pancreatic duct is also dilated (not shown). Enlarged regional mesenteric lymph nodes were noted (black cursor). Note significant fluid residue in the stomach. GB: gallbladder; T: tumor; P: pancreatic head; S: stomach. [Technique: KVp = 120; mA = 356; Slice Thickness = 4.00 mm; Dose of intravenous contrast: Iopamidol (Isovue-300), 100 ml]. 
